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= (54) Title: FLUORESCENT PROTEIN 

2 (54) ^mo^m-. n^m&m. 

(57) Abstract: It is intended to provide a novel fluorescent protein originating in an organism other than Aequorea coerulescens. 
BBB Thus, a fluorescent protein originating in Galaxea fascicularis which has the following characteristics is provided: (1) having an 
^= average molecular weight of about 27000; (2) forming a tetramer in the equilibrated state; (3) showing the maximum excitation 
^= wavelength of 492 nm and the maximum fluorescent wavelength of 505 nm; (4) showing a molar absorbance index of 741 0(^ (5) 
= showing a quantum yield of 0.625; and (6) having a low pH-sensitivify of the fluorescent properties within a pH range of 5 to 12. 

^ (57) S|ii|: 

H i-'5wi:-CS>-5, ^^mz^Hfl^. (Galaxea fascicularis) 

— (1) ^"f-^ym 2 7 0 0 0;" 

^ (2) ^imm-^A^W^i^^lr^ : 

( 3 ) mWm:kWim^ 4 9 2 n mX*h !? , 5 0 5 n m-Cfe 5 ; 

S 

S (4) ^/na^#icli7 4 1 0 0-C*fc§ : 
m 

S (5) S^iR^ttO. 6 2 5'T?fc6;2tU« 

2 (6) pHS—l 2(^$5ffl{C43V^-C^3fe#itOpH^St^;&5<£VN : 



O 03/033693 Al lillliilllniliilliiiliiilillim 



(81) JtSa (mP^): AE, AG, AL, AM, AT, AU, AZ, BA, BB, 
BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, 
DM, DZ, EC, EE, ES, H, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, JP, KE, KG, KR, KZ, LC, LK, LR, LS, LT, 
LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NO, NZ, 
OM, PH, PL, PT, RO, RU, SD, SE, SG, SI. SK, SL, TJ, TM, 
TN, TR, TT, TZ, UA. UG. US. UZ, VC, VN. YU, ZA, ZM, 
ZW. 

(84) ii^m (JtlWt): ARIPO (GH, GM, KE, LS, MW, 
MZ. SD, SL, SZ. TZ, UG. ZM. ZW). =7 2/74*1* 
(AM, AZ, BY, KG. KZ, MD, RU, TJ, TM), 3 — □ *y /< 



It (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, 
GB, GR, IE. IT, LU. MC. NL. PT. SE. SK. TR). OAPI ^ 

(BF, BJ, CF, CG, CI, CM. GA, GN, GQ, GW, ML, MR, 
NE. SN, TD. TG). 



wo 03/033693 



PCT/JP02/10529 



^^mn. T1f^f->=r (Galaxea fascicularis) ^M<DmM^J:1k^m^MRXJ^ 

^y^(n>:x.^ir\yr' fiJ' hyr (Aequorea victoria) {CSjfe-f 
U% (GFP) ^#l^^^::fev^T#<©ffii^$:^i-So :t3fi, 7^^^^^^^ 
^^11^*5 i W-^S^^J (semi-rational) ^^^^^^ifeJilE'^V >T . -fe^^^t ^ 

i:'bJ;<^ffl$tl5GFP^^#:(7)-oiLTlt&^5tMfi^ (YFP) 
^f?>^^^o YFPIt. i^-yy (Aequorea). G F P^M^*:<^4'-e'b§SiS:S(^^^ 
^^1"o :*;^:9-<^ Y F P (7) £ *3 ^tl^tl 60, 000~100, OOOrW :}o i 

t^O.e—O.S-efc^ (Tsien, R. Y. (1998). Ann. Rev. Biochem. 67, 509-544), 



wo 03/033693 ^ ^ PCT/JP02/10529 

sgia^J^cs<5v^T^fJiJ^j::/7'r•^-^^t^L. ^3fe^^f r-r (caiaxea 

fascicularis) O c DNAy^ y — ;6^b±l57'7^-7— ^ffiV^T^3fc® 6® 
if 5f-V=f (Galaxea fascicularis) ^^<D^^m&M<0^^i^^^m^rc^^, 

IP*>. ;i|c|§§gf;i infix Tif^f-V:^ (Galaxea fascicularis) S5|50TE0 

( 1 ) ^^Mitm 2 7 0 0 0; 

( 2 ) 4 mWtrM^i'^ ; 

( 3 ) m^mi^^m^ 4 9 2 n mX^fe «3 . '^^m:f^^Mit 5 0 5 n mt?fe6 ; 

(4) ^e/l^m^^mt? 4 1 0 0-Cfe<5 ; 

(5) S^lR^ltO. 6 2 5Vh^;RlJ' 

(6) pHS-l 2<D^ffl{C*3V^-Ci^7t#^±(^pH^^^±;^S^SV^ : 

m : 

7 6#gOGln^Arg{C, 1 0 6#g<7) Asn ^ Asp I;:, 118#gOIle^Thr 
{C, 1 5 0#@(OAsp>SrGly{C, ^ UTl 5 7#g <^ Val Asp {cSlfebfcT ^ 



wo 03/033693 ^ ^ PCT/JP02/10529 

1 2 3#iOVal ^Thr (;:> 1 8 8#@ O Tyr $r Ala {C, 1 9 0#S Phe ^ Lys 

(a) aB^J#-^l{c:|5^(??T5/S&ga^J<Sr=«-Ki-5DNA ; Xit. 

(b) @B?ij#-^ 1 Kmm(^T ^ymmmcm^x i ;5*bii:®<^T ^ /mo^K^^ 

3 



wo 03/033693 ||| PCT/JP02/10529 

mats ;^ll§aof-y=fS3!50^3tSS^ (Azami-Green) tEGFPO^ytW 
m2it. :^mm<D^y=t^m<D'lk^mBn (Azami-Creen) tEGFP<D^ytm 

04tt, pH^^t4^m^4:AG-pH<^)^^SU?j5(l^>^-:^^ h/U (pH 8.0)Sr:^-r„ 

men. 380 nm-CS!)^. 480 tm VWi^Ltct^ (Dm^tm (520 nm)OpH tCi 

0 7«. 480nin-eji!lje. 380 nm "CJIb® Lfc ^ 1 (520 nm)(DJt?r^-ro 
mSfi, HeLa^ia-CAG-pH^^mU. 380nm i 480nm-C3^S{C|5!j®tfc:i: t 

HeLa S3 h 7 7 a. tJ' a >^ 50 ; m^t 90% ; E5t# 100ms ; 15 

Ex 380HT15, 480DF10 Em 510ALP DM 505DRLP 

i^yXAOm Uapo/340 NA1.35 
HI 9 HeLa mS^-^ AG- p H 380 nm <!: 480 nm X'^Ki^mf^ Lfc t # 
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wo 03/033693 PCT/JP02/10529 

(1) :^%m<D^±m&9 

^^m<Dlk^mi^Wfi> T1f^f->'=f (Galaxea fascicularis) *5feOt><^T' 

( 1 ) 2 7 0 0 0; 

(2) ^mit^mx*4&ii^t:J^f^-r^ ; 

(3) i5tl^^;^tS;g;d54 9 2 nmT-fet)> ^^mi^^^it 5 0 5 nmXh^ ; 

(4) ^/U^^#ii:«7 4 1 0 0-Cfe^ ; 

(5) S:^^lR^tt0. 6 2 S-TSbS ; 

( 6 ) p H 5 ~ 1 2 O®ffl{C:feV^T^^#tt<0 p um^mm^^ : 
Tif^f-:^=? (Galaxea fascicularis) ttf-:/=?(D 1 iPf^jcO^Ji^ttij^^ 

^'i*?, 2js:Sc^3£;^T<^ll^fi^?!|-C«^ rit^^-y^t (Calaxea fascicularis) 

2^^BJ0^5tSe«<^^^»ttJ^2 7 0 0 OTfct). ^li'fbil^^TMAf*:^?^ 
fifeb. *fc'>*:/.f*s f> 8 l:<*:Sr?^^1-?>, 4 1 1 6 k D a "Cfe 

^3t^eM^50mM HEPES pH7. 5. ISOmM KCl XW^it'LtLViM^m 0 o t-lt, # 

mu.^mmi^xoxmzm*^ib^^M^m^m-to Mci^^ma-i. *iipjo^^m 

6^4: SOmM HEPES pH7. 5. 150mM KCl X^mitL. . ^/W^iit-J: 9 

5 



wo 03/033693 ^ ^ PCT/JP02/10S29 

h 9 . m^m:knM\-i 5 0 5 nm T*$)So "^^^^yt^mt 7 4 1 0 0 T-S> 9 . *^ 

Tj^yt(Dm±m^KmLxn egfp i^^pj^^^tsesit^^i-^tj^c^it^i 

fSV>:: <t^#^t f ^>o fiP*>x pH5~i 2(7)$5ffl^^:*5V^Tk7t^^Olf-^5'|t 

p>^ffi ^ V ^ 5 E G F p o^td p H 7 urxiitm%^mf>^^r-t 

^tLi^±i^^X(Dmm::mvxumi)^h-oitfi^, :^^m(D'^ytmBMiat^<Di: 
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wo 03/033693 ^ ^ PCT/JP02/10529 

^J{C*3V^T7 6#i<DGln ^Arg{C, 1 0 6#S © Asn Asp tZl, 1 1 8#a<D 
He ^Sr Thr 1 5 0#SO Asp Gly (C, ^ LTl 5 7#g Val Asp (Cg 
ifetfcT^/®SgB?iJ<l:Wi-S. ^^M6^;a5^tf bix<5o CK^^^gfi^tt, 380 
nm <!: 484 run {Cfi&^CDlf-^ ^i^*,, V^•f tKOiaMdJ: oTtj^3t:^^^ 
501 nm 7 v?^— :^^S()^<Df-i^;65 380 nm T*fc!9. — 

h(il20 m t$¥tii^±^^J:Utti:^X\^^^o '^^i'—fjim nm <Di!)^(D f 
-^J^fipH 6/&^bpH 10 \!imt>^^Xm^mii't^ii^ 380 nnKOiSflgoe-rJ^Mft 
^(Dfzt>. 380 nm i 484 run (T^^^^lC J: ^^^{^(Dit^S!)^ r t 
(;:J;«9. pH ^rail^f ^ C t in vitro X^i^ilaI^^C*3V^■C^|gt?fc5o t«&5l5<0 
:^r7 GFP 2 oOlSft^ (O^W.^v'^mMli^'Q^ 5 

tjC^;i5;j^^E-r^7)5(pHluorin), AG-pH ii^o -C>i';^<7) f-iJ' ;d5-^fli::SrmS t.*^ 
X\tfl\>\ %^X. 380nm(Db'-^^l5!j@-rSrt{ca;«9 pH 

^ ttS C <!: < ^^ay^<SrfT 5 <i: -55 X- 1 5„ 

^iS^J{c:43V>Tl 2 3#i(7)Val ^Thr {C, 1 8 8 # g (Z) Tyr $r Ala {C, 190 
#SO Phe S: Lys {Cg^LfcT ^ 7 ^SB^J^^I-^. "i^^MeS^JS^tf b^^'5„ 
r(D®e®|i«($:T#^^t-5o 3tmjll^l-J; O^^-i^i^SiMUfc^m. 34kDa 

7 



wo 03/033693 |P PCT/JP02/10529 

^ ■^-§^|gt^-U^n^)^S^fflv^T±l2tfcJ: 5 ti:^m<0<t^<D^ytm&M(D c DN 
(2) :$:^gj(^DNA 

(a) ga^J#-^l{c:|Sife(^T^y^ia^J^=i-K1"5DNA ; Xtt. 

(b) iajlj#-^l (c:E^<^T 5 /^ga^J{C*3V^T 1 t^hWmOT ^/^(DX^. 

(b) B3^J#■^2{C|Em<^^Si^^j{C*5V^Tl;6>^iC^li(7>^|gO^^, ^^^0? 

8 



wo 03/033693 |^ |P PCT/JP02/10529 

E^iJ : 

St. iWm:fv-(^-i:m\^^ti^-V :^9—^mmR}!t^ (PGR) fiiioTiiit 

Molecular Cloning: A laboratory Mannual, 2"''Ed. , Cold Spring Harbor 
Laboratory, Cold Spring Harbor, NY. ,1989^ MXMZ. Current Protocols in 
Molecular Biology, Supplement 1~38, John Wiley & Sons (1987-1997) (C|5^ 

(3) ^WM(Dm^i^X.-<:i^ 

;^ •T/Vhv'scry^ . y ^ y ^^^^zf. (Bacillusstearothermophilus 
maltogenic amylase gene)^ /"^^^/W;^ • ]) -^r ^ 7^ a T^7 — ^ift-fe^^ 

9 



wo 03/033693 (|p ^ PCT/JP02/10529 

(Bacillus licheniformis alph'a-amylase gene)^ /^^/V';^ ' T ^ xi ]) ^xy'Tf'^ 
VT^ 'BAN T ^ 7— ^ift-fis^ (Bacillus amyloliquefaciens BAN' amylase gene)^ 
. f-y^y . T/V;<7 y ro T^T—^jte^ (Bacillus S.ubtilis 
alkaline protease gene) t> b< \t/'^^fV7. • T'^/l^x^ • ^ P i^^—- ^'it-fe^ 
(Bacillus pumilus xylosldase gene) (^7°n-=&^^^ ^ytti^r— tA^cO 
PR^t< (iP^T'P^— ^'^ ::'CJ^®(?? lac. trp tac 7"n^-^/^^*;$5 

T-1 (p<^P^^^>ryjl^-^) T'P*-:^. ^fc«Tx>' 2^m^ 
yn^-^;te^2)5fe6o BA^liaT-f^i!)^|g^i7'p^-i5'(^^J^ fCti, ^^)^ 
K!) ^^T'p^-^. P 1 OT'p^-;^. h^77r • y ^J^yu-;?; • 

K p v^j^^gstttj' p ^~ , /-^^E^ =x.-fpn^>{ imwmnw^=^ 1 >^ 

p^-i?> *fcfi/^#^!>P!j^'l'/i'J^3 9K5i3gM;l3JS!]t^^:/p^-i$^#:6S^5 
5, SS«^±#PIJia-X?f^®l'5ril6jfeyp^-i5'©^3|i:LT(:i. i^e^*l5^3i^^*5!5 
oyp^-^. Tyw=j— /wxt Kp^•:^— ^afei=-:/p^-^. TP I i:rp^ 
ADH2-4C T'p^-^^T'^if^dS^tf Pjtt-So 

o i 9 fmmfj: immmc'^^ ^fixtx\^\ ^^mms-^^x.^ 

;W;^5E 1 b^igt**(DtO).^i^3i>'/N>'iMH^J({RJ;ttfSV4 O^^'/Nyf-) 

:tsxx^mm^y^^yi-m^\m:ti-£T7' / va rna ^^-K-r-stj 
^tgjc-rs D N Ammt:Mcm vxhx< .t(D~m ^ uxfi s v 4 o mmmMm 

10 



wo 03/033693 |||| ||p PCT/JP02/10529 

*-itTW:. m7L^. \^\:.Ynm^\^y^^^^ (DHFR) HfM^yy^fy 
(4) ;$:^PJ(7>?l^gSmi|: 

"ffL^^iao^Sli tTf*^ HEK2 9 3*fBia, H e L a ^jlS. COS^fflflS, B 

11 



wo 03/033693 PCT/JP02/10529 
cerevislae)^fc(if-y;i7D^^-fe;^ • ^jl^^^]} ( S accharomyces kluyveri)^ 

"C# S (•0^Jx.^^^ Baculovirus Expression Vectors, A Laboratory Manual ; "BtX^ 
^ h'Zfti h3— /l^X*^ 1^^3.7— •/'^>l':^ni^—, Bio/Technology, 
6, 47(1988)^(CfE«)„ 

(Autographa californica nuclear polyhedrosis virus) ^^ffl V S ;i tii^X^ 
^ABH^t LXtts Spodoptera frugiperda OlP^^HStffee S f 9, S f 2 

v-^T/K ^^^V ^—'^4^'y]}-^y'T>h^':^>y<^-(li. H. Freeman 
and Company), — 3 — ^ (New York). (1992)), Trichoplusia ni O03^^^^!l& 

xh^H i F i V e (4y\i'htii;^acy^)m^m^^ztf)^x^^o 

12 



wo 03/033693 |p ^ PCT/JP02/10529 

wj:^m^m^-^mmi-^o Mmmmi^o^mmmt^b. ^^mcoik^m'^m'^n 
^wmmm-r^Kft. iiS(Z)^egom i^i!i)fe^ffiv>tiffj;v\ 

-:^^<DUi^y^m^^fcm^ ^l^^^^ h^vy^-m. S-SepharoseFF(7 
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^^^^X\t^ fpNEOj (P. Southern, and P. Berg (1982) J. MOL Appl. Genet. 
1:327 ) ^ r pCAGGS J ( H. Niwa, K. Yamamura, and J.Miyazaki. Gene 
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wo 03/033693 ^ ^ PCT/JP02/10S29 

108,193-200(1991)). TpRc/CMYj l^t' h ^ ^y^M) . TpCDMSj (^^'t'hP 
y:^lt|!i)^j:^;iS,i^Sffl^iJ' iJ'-TMl. rpRS303j, rpRS304j, rpRS305j. rpRS306j, 

rpRS313j , TpRSSHj , TpRSSlBj , [pRS316] (R. S. Sikorski and P. Hieter (1989) 
Genetics 122: 19-27) s rpRS423j , rpRS424j , rpRS425j , rpRS426j 

(T. W. Christiansen, R. S. Sikorski, M. Dante, J.H. Shero, and P. Hieter (1992) 
Gene 110: 119-122) iS: ^i^mK^^f^^otl^o 

mH^. BalbC-3T3 ^la. NIH3T3 iNBlS, CHO (Chinese hamster ovary) ^SS, HeLa^H 
Jia^ NRK (normal rat kidney) ^la, TSaecharomyces cerevisiaej tj:^(DW^BM 

"^^mm (E. coli) mwj:t'^^^-t^:Lti)^-^^^o ^i5^t?-<z)m^m->o 

mK.it. m&mxt\.xmj^p^:t^i'^^yi,z!ii^mmfj:m&m^mmir^z.t\z. 
(o^m^Wi^^m.^x^^o 

09) "^mmm^^w. (atto :^-'yr-ryy(-f^) t^i^^m^^x 
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wo 03/033693 |p PCT/JP02/10529 

:^mm<0-^ytmhU<Dm'^\t. ]Sj®5fe4 7 0~4 9 0nni> ^3t5 0 0~5 6 Onm 

CCD ^i^n-r:^ zt\c^v) mm=^t:rif. '^mfa^^^^mmmmt/txmmi^ 

(6) ^^m(D^y h 



16 



wo 03/033693 ^ ||P PCT/JP02/10529 

(1) total RNAtDfl&tB 

{Galaxea fascicularis) SrfflV^fCo T-f^-fl^^^^^^'y^—X^^. #V^fcf- 
>'=f8 g{C'' TRIzol" (GIBCOBRL) ^1 5mli«Ix.TjKi^U, ISOOXgTl 
0 :9■rB1ii'iL^ uyto ±?t{-iJ^ o P xjN/vA 3 m 1 i£:;!JBx.. 1 bm^W^ Lfct . 3 
^Hgtlfco 7500XgT-l 5i^m^>b\^tL^ ±mi^4 yyuy<y-/V7. 5 m 

lSr*D;t. IS^m^ni'ti^. 1 O^mmmLtZo l 700OXgT*10 5^P^ 
ji'^bfCo ±ft^itT7 0%:i^^/-/Wi|r6m 1;!jPX.T 1 7 0 0 0 X g T* 1 0:9- 
^ii'C^Ufc, ^m^^XitWi^ DEPC 7K2 0 0 /i 1 -vrnMl^tc^ DEPC 7Kt?^«?U 

total RNA 1 0 0 LT 0. D. 260 t 0. D. 280 ^SU^ RNA 

SriOofio 300 /i g total RNA ^^fc, 

( 2 ) First strand cDNA <D^^ 

total RNA 3 M g ^^fflb> First strand cDNA (D^^^y h" Ready To 
Go" (Amersham Pharmacia) J; 9 cDNA(3 3 /z 1 ) ^^^LfCo 

(3) Degenerated PGR 

-a-^bfc First strand cDM{33 nD (D o h 3 nl ^^^t VX ?CR ^ff^tCo 

5' - GAAGGRTGYGTCAAYGGRCAY-3' (primerl) (iH^J## 3 ) 
5' - ACVGGDCCATYDGVAAGAAARn-3' (primer2) (iB^lJ#-i-4) 

(r::-e. RfiA X\t G^tt^Ls WtCXitT ^mL. VftA. CXfi G^;^t. 
DliA. GX(iT^^1-J 

mro PGR RitMm^^mm ltzo 

■ry7"l/^h (first strand cDNA) 3^1 
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wo 03/033693 |p ^ PCT/JP02/10529 

XIO taq /^ ;/ 7 7— 5/il 

2.5niMdNTPs 4jul 

100 A* M primerl Ifil 

100 M M primer2 1 m 1 

^yq 35^1 

taq polymerase (5U/ jtz 1) 1 /z 1 

i^T(^ PCR Rit^^W^mm Lfc, 
9 4'CT*15)'(PAD) 

9 4'x:x-3o^ i^m) 

±IE 3 y T'Sr 3 0 l^-r ^/um\T::^- y ^-^MI^^S: 1 f--r tJ'/Vw't 0 . 

-iH]S(7)PCRSjj?-e#e>tifc±ii|ia#n /ii h t UT. t^p-S 

I^C^^T' PCR ^fTofCo T;<f n-;:^y/U'm^*ill-e^S$ttfc;«C# $(Z> 350bp 

(4) f-^iJ'P-^:/:/SU^^^ga^J©^^ 

L DNA m}i ^ pT7-blue vector (Novagen) iz.yyf^—'yayi^fti^ :kmM 
m (TGI) Kh7y^y:t—;^ — iy3yLX://^-n^9^h±\yi^i/3y^n^\ 
Sv^3D=-o:^J^®J; t) piasmid dm^m^LX. 1^A^tifcdMWT}i(om.m 

0^3' -RACEfe^CJ:-5Jie^^:g(D^J'^-::l>-t/^^TofCo 

(5) 5' -RACE& 
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wo 03/033693 ^ ^ PCT/JP02/10529 

Degenerated PCR V'^hfltz DNA m}^(0 5' m<DM^m\\^dk^i-^fttf>iZ. 5' 
-RACE System for E^pid Amplification of cDNA Ends, Version 2.0(GIBC0 BRL) 
^fflV^T. 5' -mCEm^n^fCo mmtLX (D -CHiityttotalRNA^aM 

dC-tailed cDNA <D—m @ <Oi^M\^it, 
5 ' -GGCCACGCGTCGACTAGTACGGGIIGGGIIGGGIIG-3' (iB^J#-^ 5 ) 
5' - AAAAGTCTGCTTGAAATAGT-3' (eB^J##6) 

5' -GGCCACGCGTCGACTAGTAC-3' (i2^iJ#-^7) 
5* - TGTCAAGATATCGTAAGCG-3' (E^J#-^8) 

T:ffx2^:^^jvm^^WjV. ii*i$nfc300bpO/^:/K^^0ait. M^Lfco 
L DNA 4r pT7-blue vector (Novagen) iCy ^ y—i^ 3 yLito i^mMW 

(TGI) h7:/^:7;^-p<-;y3 yL-c:/>'i'-5j^!7-r i^a y^nv^, 6 

V^=I^^-(0:^jll^il3 plasmid DNA^)^MLT. ^A^Hfc DNA »f>T-(7)JfeSBB 
^ DNA i^- rJ' a:. :/f— i 0 Lyto 
(6) 3' -RACE& 

Degenerated PCR T'#?>nyt DNA l&f>ltt^ 3' iKIIfP^tt. (4) <OilSia^J^;t-C 

#P) ttfetiTil^SHlf^lli L^bT'T -7- y =f dT y 7 -r-c^ PCR -C#feo ^ 
mtLX (2) T'l^MLfc first strand cDNA ^ 3 /x 1 Ufc, i^^LtzZ^v 
-i-r—it . 5' -ACTATTTCAAGCAGACTnT-3' (primer 3) (iE^J#-^9) Xh^o 

sir(D PCR Rjt^mm^^^m ltco 

'ry:/\^^h (first strand cDNA) 3^1 

XIO taq 7 7 ^ 5 M 1 

2.5mMdNTPs A/jlI 

20 M M primerS 1 /z 1 
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IOmM oligo dT primer Ifil 
^VQ . 35// 1 

taq polymerase (5U/ iil) Iftl 

^:kT(D PCR Rjt^W^^^ tfCo 
9 4'CT'15^(PAD) 
9 4'CT'3 0# 

7 2X:vi^i:fv^'^-WM) 
7 2W7^ im^^ow^) 

4x: mm 

MMUfcDNA»r>T-^pT7-bluevector(Novagen){C7^<>*-v'3 ✓'UfCo XB^W 
(TGI) h^y^^sh— VL-C:^;l'-5!j^!7>f h-fel^^Va ^'^mv 6 

VN=in=-(D:;k:J^0J: 9 plasmid DNA^*tlSLT. ^A^n^c: DNA E^Jtt^^SiB 

^ij >Sr DNA v— ^ ^f — J; t) t /to 
(7) ;^^J^||t?OS6ISm 

-iSrf^^ ( 2 ) X*m^Ltz First strand cDNA t LX PCR ^^ro fCo ± 

5' -CGGGATCCACCATGGTGAGTGTGATTAAACCAGAGATGAAAA-3' (primer4) (iB^J#-§- 1 
0) 

5' -TCCGCTCGAGCTTGGCCTGACTCGGCAGCATAGAA-3' (primerS) (SB^J#-i- 1 1 ) 

T-yzfU^h (first strand cDNA) 3fil 
XIO pyrobest /^-yy 5 1 
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2. SinM dNTPs 4// 1 

20 nU primer4 l/z l 

20 ju M primerS 1 1 

pyrobest polymerase (5U/ nD lul 

-9 4'CT*1:9'(PAD) 

9 4'C'C3 o^mm 

±E 3 :^ X y T'-Sr 3 0 f->f ^ /i^fTo ;t„ 
7 2t:-C7:»'(^^(^#:S) 

X pET28 vector (Novagen) <D ^coJ, JOioI ^m^-^Z^^ n y j/ UT. 

(JM109-DE3) X^^^'tfCo C 5j^ji!g(c: His-tag i}m< ^ 0 h 7 ^ h Vtc 

(D-vm^m e Ni-Agarose gel (QIAGEN) TltSSj L fCo *f 18 <^^ifett#Ji O:/ n h 

(8) ikmB(om^ 

1k^/tmB20tiM 27026. 52), SOmMHEPES (pH7.5) ^0§^fflV^T. ®lDl 

h/l^^aiJ^Li/cio h/i^OH'-^ (492nni) <Z)^J: 0 

^tH^tfCo 450nni <DS^ W 0. 003 ^ i 9 tC^^t^e^-tiEOi^Wr^T?^)^ 
450nm h/Wi: SAOrm <D^^icX^mi&:!^^^ h/W 

^S'J^ L fCo EGFP (CLONTECH) ^ l^^td 450nm OW^^ 0. 003 i /.e 5 i 5 (il t 
yt:^^^ h/i^^MMLs EGFP ©S^iR^^r 0. 6 i LT^HI^ n^-^^'^^ti^^ 
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^1 ::^^m(D1}-y=^^M<Olk^mB^ (Azami-Green) tEGFP t<DitWt 



Azami-Green EGF P 





4 9 2 n 


m 


4 9 0 nm 




5 0 5 n 
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5 0 9 nm 




7 4 10 
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4 8 8 5 0 




0. 6 2 


5 


0. 6 0 0 




4S:^ 












pKa = 6. 0 




2 2 5T 




2 3 8T^ym 




1 sfm 







(9) pum^i^om^ 

450nin 0!RJ|X:d5 0.003 t^Ji^X 50mM HEPES pH7.5 

450xm X'mmLrcm<D'^^:^^^ h/^t 540nm (D^^KX^Bi^:^^^ h/l'^M 
M t fCo EGFP (CLONTECH) h pH7. 5 {C*5 it 450nin (DP^ItZ;dS 0. 003 <i: Jfe -5 J; 

pH4. 4.5. 5 : @^^/^5/7t- 

pH5.5. 6,5, 11 : ]) :^m^<iy7T — 

pH6 : MES/^i'^T- 

pH7 : MOPS/^y^T — 

pH8 : HEPES 5^7 7 — 

pH9, 10 : t/y 5^77 — 

pHi2.5 : 7\^mitm\:my^yyT- 
m%i^mm 2 tc^-t-o 

(10) ^ii^j^^<DBm 

M^WB^SOuM HEPES pH7. 5. 150mM KCl t^^mitLX. ^fefcSlic: j; 5 
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(116K) fc^ J:t/. .;b-f ^ A*<*:(204K) t:M^ir^ ^ <!: ;ds?|^$tifc„ 

!l 2 : pH m^^m^i^ (AG-pH) <Df^^ 
Azami-Green ft pH ^^ttSri^fcl* ^ pH 5. 5 pH 12. 5 U 

td^t. Azami-Green (7) 76#@(D://W^ ^ >'iSrT/WdESr:>'(c, 10611 
aoT^/^•7=3?>SrT;^^^°7^>'m{v:. il8#Bo^ y n-r h 

w t T- pH^^tt<Sr^# tyto CK^gfei^^^MeMSr AG-pH t LtCo 
AG-pH tt, 380 nm t 484 nm (CSb^O f Srif V^fn<^Jsjl^lC J; o T 

h/W:i501 nmteifcr-i^^^fo p« 380 run "efe 

nm OS!)S(^l:'-:i^ ft pH 6 f)^^ pH 10 (c:|R]*>oT'(ii;&Sif;!}|]-f-5;dS^ 380 nm (DB^ 

(D}^—-(^imtmtLf3:\^\ ^(Dtcl^, 380 nm t 484 nm (DJUj^^fCi ;5^3tli<^ 
ltilrS!lSwi:{c:<i:l5. pH ^m^i-^Zti)^ in vitro 3ltt^iai^(C:feV ^T^|g-C 

mMt^X^^^hm^W^i-^^HpHlnorin), AG-pH ^]^oT>^;^(^f~i^;J5-^ 
{it^5l5t>0-efi?'iV^ bfc;dSoT. rO5fi:^^5feSe®tt380nm<^l^-^Srll!j 
®i-5;i<i:lcj;i9 pH{cfc;&$tiS*;5:<#^a!l^«rfT5*ttil5l55 (0 4. 5. 

mmm 3 : wmmm^p^ (mAG) (^f^^ 

Azami-Green it:^^(Dm&i^^B^i'^7!)^, 123 (Dy^V >^ V 
188 # i (Df^n i/y 3|rT 7 = :/{ca90 # @ =i/VT 7 ^^'^ y v'ylCgt^ 

<^?im^tfc:(34kDa)„ r O^lgmS:^*:^^^^^^ mAG tLfCo mAG 
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Azami -Green t HI Clt^Uiz 505 nm. mf&mX 492 nm ^^"f- (HI 1 0 RV^ 1 1 
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1. Tif^f-Vrf (Galaxea fascicularis) ^^(DTU<DW^^^ir^^^ 

. (1) ^'f-&\tm2 7 0 0 0; 

(2) ¥#<k^MT4«:^^?^^i-§ ; 

(3) mmm±^M^^4 9 2nmVh^. nytm:kt&M\t5 0 5 nmX^h^ 

(4) 7 4 1 0 O-efeS ; 

(5) Ai^itX^fiO, 6 2 5X^h^;RXf' 

( 6 ) p H 5 - 1 2 <^mffl^C*5V^T^3fe#^4<^ P H^^ttd5<£V> : 

2. J^To^M»(Z>T^/^iB^JS:W-t-5:t^Me®o 

(b) mnm^- 1 {c:ia«<^T ^ y ^ib2?>J{c*3vn-c i t^t^^mor ^ y 
m : 

3. IB^j#■^l(CE^(^T^/i?IB?iJ{C:fcV^T7 6#iOGln^Arg{J:. 10 
6#@OAsn^Asp{J:. 1 1 8#SOIle ^ThrtJl, 1 5 0#@ Asp ^Sr Gly (C, 
^LTl 5 7#@(DVal^AspJce^LfcT^ymiB^J^W-r5, ^^SSSo 

4. BB^J#■§-X{c:lB^OT^y^iHa^J^c*5^^-Cl 2 3#i(0Val$rThr (d, i 
8 8#SOTyr ^SrAla{C, 1 9 0#SOPhe SrLys (dglfebyhT ^ / ^iB^J^r^ 

5 . it*S 1 b 4 (DiS!jHMzU1St<D^t/tm e Sr ^ 3 - K1- 5 D N Ao 

(a) iB^iJ#^ltCE^OT^y^lB?iJi^=3- Kt-6DNA ; Xli. 

(b) gB^j#^ 1 \^mm(OT ^/mmmz.^\^^x i ;o*<bis:^(Dr ^ y 

^J^ = - K-rSDNA : 
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( a ) mmm^ 2 izts.Mt<ommm^ ; xf^ix 

1 3 . If ^« 1 0 1 2 (7)|RltL:«i^{cE«<^ii!'a'SfiMS:»I^T'|l^$-& 
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SEQUENCE LISTING 
<110> RIKEN 

<120> Fluorescent proteins 
<130> A21606A 
<160> 11 

<210> 1 
<211> 225 
<212> PRT 

<213> Galaxea fascicularis 
<400> 1 

Met Ser Val lie Lys Pro Glu Met Lys He Lys Leu Cys Met Arg Gly 

1 5 10 15 

Thr Val Asn Gly His Asn Phe Val He Glu Gly Glu Gly Lys Gly Asn 

20 25 30 

Pro Tyr Glu Gly Thr Gin He Leu Asp Leu Asn Val Thr Glu Gly Ala 

35 40 45 

Pro Leu Pro Phe Ala Tyr Asp He Leu Thr Thr Val Phe Gin Tyr Gly 

50 55 60 

Asn Arg Ala Phe Thr Lys Tyr Pro Ala Asp He Gin Asp Tyr Phe Lys 
65 70 75 80 

Gin Thr Phe Pro Glu Gly Tyr His Trp Glu Arg Ser Met Thr Tyr Glu 

85 90 95 

Asp Gin Gly He Cys Thr Ala Thr Ser Asn He Ser Met Arg Gly Asp 

100 105 110 

Cys Phe Phe Tyr Asp He Arg Phe Asp Gly Val Asn Phe Pro Pro Asn 
115 120 125 
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Gly Pro Val Met Gin Lys Lys Thr Leu Lys Trp Glu Pro Ser Thr Glu 

130 135 140 

Lys Met Tyr Val Arg Asp Gly Val Leu Lys Gly Asp Val Asn Met Ala 
145 150 155 160 

Leu Leu Leu Glu Gly Gly Gly His Tyr Arg Cys Asp Phe Lys Thr Thr 

165 170 175 

Tyr Lys Ala Lys Lys Asp Val Arg Leu Pro Asp Tyr His Phe Val Asp 

180 185 190 

His Arg lie Glu lie Leu Lys His Asp Lys Asp Tyr Asn Lys Val Lys 

195 200 205 

Leu Tyr Glu Asn Ala Val Ala Arg Tyr Ser Met Leu Pro Ser Gin Ala 
210 215 220 

Lys 
225 



<210> 2 
<211> 678 
<212> DNA 

<213> Galaxea fascicular! s 
<400> 2 

atg agt gtg att aaa cca gag atg aaa ate aag ctg tgt atg aga ggc 48 
Met Ser Val lie Lys Pro Glu Met Lys He Lys Leu Cys Met Arg Gly 

1 5 10 15 

act gta aac ggg cat aat ttc gtg att gaa gga gaa gga aaa gga aat 96 
Thr Val Asn Gly His Asn Phe Val He Glu Gly Glu Gly Lys Gly Asn 

20 25 30 

cct tac gag gga acg cag att tta gac ctg aac gtc act gaa ggc gca 144 
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Pro Tyr Glu Gly Thr Gin He Leu Asp Leu Asn Val Thr Glu Gly Ala 

35 40 45 

cct ctg cct ttc get tac gat ate ttg aea aea gtg ttc eag tae ggc 192 
Pro Leu Pro Phe Ala Tyr Asp He Leu Thr Thr Val Phe Gin Tyr Gly 

50 55 60 

aac agg gea ttc ace aag tae cca gca gat att eag gae tat ttc aag 240 
Asn Arg Ala Phe Thr Lys Tyr Pro Ala Asp He Gin Asp Tyr Phe Lys 
65 70 75 80 

cag act ttt cct gag ggg tat cae tgg gaa aga age atg act tat gaa 288 
Gin Thr Phe Pro Glu Gly Tyr His Trp Glu Arg Ser Met Thr Tyr Glu 

85 • 90 95 

gac cag ggc att tgc acc gcc aca age aac ata age atg cgt ggc gac 336 
Asp Gin Gly He Cys Thr Ala Thr Ser Asn He Ser Met Arg Gly Asp 

100 105 110 

tgt ttt ttc tat gac att cgt ttt gat ggt gtg aac ttt cct ccc aat 384 
Cys Phe Phe Tyr Asp He Arg Phe Asp Gly Val Asn Phe Pro Pro Asn 

115 120 125 

ggt ccg gtt atg cag aag aag act ctt aaa tgg gag cca tec act gag 432 
Gly Pro Val Met Gin Lys Lys Thr Leu Lys Trp Glu Pro Ser Thr Glu 

130 135 140 

aaa atg tae gta cgt gat gga gtg ctg aag ggt gat gtt aac atg get 480 
Lys Met Tyr Val Arg Asp Gly Val Leu Lys Gly Asp Val Asn Met Ala 
145 150 155 160 

ctg ttg ctt gaa gga ggt ggc cat tat ega tgt gat ttc aaa act act 528 
Leu Leu Leu Glu Gly Gly Gly His Tyr Arg Cys Asp Phe Lys Thr Thr 

165 170 175 

tac aaa gea aag aag gat gte cgt ttg cca gac tat cae ttt gtg gac 576 
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Tyr Lys Ala Lys Lys Asp Val Arg Leu Pro Asp Tyr His Phe Val Asp 

180 185 190 

cac cgc att gag att ttg aag cat gac aaa gat tac aac aag gtc aag 624 
His Arg lie Glu He Leu Lys His Asp Lys Asp Tyr Asn Lys Val Lys 

195 200 205 

etc tat gag aat gee gtt got cgc tat tct atg ctg ccg agt cag gcc 672 
Leu Tyr Glu Asn Ala Val Ala Arg Tyr Ser Met Leu Pro Ser Gin Ala 

210 215 220 

aag taa 678 
Lys 
225 



<210> 3 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 3 

gaaggrtgyg tcaayggrca y 21 

<210> 4 
<211> 23. 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
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<400> 4 

acvggdccat ydgvaagaaa rtt 

<210> 5 
<2H> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 5 

ggccacgcgt cgactagtac gggiigggii.gggiig 36 

<210> 6 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 

<400> 6 

aaaagtctgc ttgaaatagt 20 

<210> 7 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
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<400> 7 



ggccacgcgt cgactagtac 



20 



<210> 8 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 8 

tgtcaagata tcgtaagcg 19 

<210> 9 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 9 

actatttcaa gcagactttt 20 

<210> 10 
<211> 42 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
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<400> 10 

cgggatccac catggtgagt gtgattaaac cagagatgaa aa 42 

<210> 11 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 11 

tccgctcgag cttggcctga ctcggcagca tagaa 35 
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